Effects of endothelin-1 on [Ca2+]i-shortening trajectory and Ca2+ sensitivity in rabbit single ventricular cardiomyocytes loaded with indo-1/AM: comparison with the effects of phenylephrine and angiotensin II.
In most mammalian species, activation of myocardial endothelin as well as alpha1-adrenergic and angiotensin receptors leads to an increase in contractile function and myocardial cell hypertrophy, in association with acceleration of PI hydrolysis and with resultant production of IP3 and diacylglycerol. Therefore, these receptors may share a common intracellular signal transduction process in cardiac regulation. Although the pathophysiological relevance of endothelin- and angiotensin-mediated signal transduction has been postulated to play a key role in the progress of congestive heart failure, the details of the regulation are still controversial. We carried out experiments to further study the regulation induced by activation of these receptors. In spite of a wide range of species-dependent variation among mammals in the induction of the cardiotonic effect via these receptors, there is an excellent correlation between the extent of acceleration of PI hydrolysis and the positive inotropic effect (associated with a negative lusitropic effect) of the respective receptor agonists under most experimental conditions in rabbit ventricular myocardium. In isolated rabbit ventricular cardiomyocytes loaded with indo-1/AM, activation of these receptors elicited a very similar changes in the relationship between [Ca2+]i and cell shortening: the [Ca2+]i-shortening trajectory was shifted mainly upwards and the relationship of peak shortening vs peak [Ca2+]i was shifted to the left, an indication that the PIE of these agonists is consistently associated with an increase in [Ca2+]i and in the sensitivity of myofilaments to Ca2+ ions under the same experimental condition. Pieces of evidence in biochemical and pharmacological analyses imply that the products of PI hydrolysis, namely diacylglycerol and subsequent activation of protein kinase C, might play a crucial role in the regulation of cardiac function that is induced upon activation of endothelin, angiotensin and alpha-adrenergic receptors in the rabbit ventricular myocardium.